~H-labelled 7oS RNA of squirrel monkey retrovirus (SMRV) hybridized to a high degree (> 52 %) to the DNA of various tissues of two squirrel monkeys. Hybridization of the same probe to DNAs of other primates including New World monkeys (Woolly monkey, capuchin, owl monkey), Old World monkeys (rhesus, African green), apes (gibbon, chimpanzee), and human (A2o4 cells infected with MPMV) revealed no significant hybridization. Analysis of the kinetics of hybridization indicated that SMRV provirus was present in multiple copies in various squirrel monkey tissues (Cot ½ = I2O to 400) and in SMRV-infected A2o 4 cells at a low number of copies (Cot½ = I5OO). These results demonstrate that SMRV is an endogenous virus of squirrel monkeys and the first isolated from a New World monkey.
Primate-derived retroviruses have received considerable attention as potential reagents for the study of the virus etiology of human neoplasias. They have been isolated from several nonhuman primate species and include the endogenous type C virus of the baboon (Kalter et al. I973; Benveniste et al. I974) , the exogenous type C viruses of woolly monkeys (SSV-I, Theilen et al. 197I) and gibbon apes (GALV; Kawakami et al. I972) , and a non-type C virus of rhesus monkeys (MPMV; Jensen et aL 197o) . Recently, another non-type C retrovirus, SMRV (squirrel monkey retrovirus), was isolated from tissues of squirrel monkeys (Saimiri sciureus), a New World monkey (Heberling et aL I977) . Based on species-and interspeciesspecific assays between SMRV and retroviruses of known marine-, feline-, bovine-, equine-, and primate-derived retroviruses, SMRV represents a new retrovirus isolate (Schochetman et al. I977) .
The reported ability to isolate SMRV from a variety of organs of more than one squirrel monkey (Heberling et aL 1977) suggested that it was an endogenous virus of this animal species. The recent report that the isolation of endogenous primate retroviruses is a rare event stresses the importance of the isolation of SMRV. We describe here nucleic acid hybridization studies which demonstrate the presence of SMRV proviral sequences in various organs of squirrel monkeys, but not in other New World monkeys, Old World monkeys and apes, including man. Our results indicate that SMRV is the first endogenous retrovirus isolated from a New World primate.
The Azo4 human rhabdomyosarcoma cell line was chosen for propagation of SMRV because it is highly permissive for propagation of primate retroviruses, including MasonPfizer monkey virus (MPMV). Semi-confluent A2o4 cell monolayers were exposed to cell-free supernatant fluids from SMRV-infected foetal canine thymus cultures (passage 6). Supernatant fluids from infected and uninfected A2o 4 cultures were subsequently monitored for virus production by assaying for supernatant reverse transcriptase activity. Activity was detected as early as the 3rd passage post-infection and continued to increase during subsequent passages. The reverse transcriptase activity preferred Mg ~+ as the divalent cation, characteristic of non-type C viruses, and no appreciable increase in Mn ~+ preferring activity occurred during any of the cell passages. Radioactive SMRV RNA was obtained by labelling SMRV-infected A2o4 cultures with 3H-ribonucleosides for 24 h. Virus was purified from extracellular fluids by isopycnic centrifugation in 20 to 50 % sucrose and virus RNA extracted by SDS-pronase digestion followed by phenol-chloroform extraction as previously described (Schochetman & Schlom, 1975) . 3H-virus RNA was further purified by velocity sedimentation and exhibited a sedimentation coefficient of 60 to 7oS similar to other retroviruses. The 3H-7oS RNA had a specific activity of about I x IO 6 ct/min/#g and was 97 % degraded by RNase A and T1, under both high and low salt conditions. This RNA was used for all of the hybridization studies.
We have examined the cellular DNA of various primates for the presence of virus genes related to those present in SMRV (Table I) . Under the conditions employed 3H-SMRV 7oS RNA hybridized extensively to squirrel monkey DNA whereas no significant hybridization above background was observed between SMRV and DNAs of New World monkeys (woolly monkey, capuchin, and owl), Old World monkeys (rhesus and African green), apes (gibbon and chimpanzee) and human (A2o4 uninfected and MPMV infected cells). It should be pointed out that the hybridization conditions used would only detect highly conserved, i.e. perfectly matched sequences. Highly diverged, i.e. poorly matched, SMRV-related sequences, would not have been observed if they were present in other New World monkeys.
Evidence for SMRV as an endogenous virus of squirrel monkeys derives from the fact that 3H-SMRV 7oS RNA hybridized extensively to the DNAs of liver, kidney and brain from two different squirrel monkeys (Table 2 ). The final extent of hybridization for the tissues ranged from a minimum of 52 % (Cot½ = 4oo mol x s/l) to a maximum of 76 % (Cot½ = I2O mol x s/l). The final extent of hybridization correlated with the number of proviral sequences as measured by the Cot½. However, in all cases the Cot½ values indicated * Approximately 800 ct/min of 3H-SMRV 7oS RNA was hybridized to 5oo ttg of DNA from tissues of two different squirrel monkeys (no. 3Io and no. 3H). All reactions were incubated to a Cot of 2 x lo 4 as described in Table I . Percent hybridization represent the average of duplicate samples.
the presence of multiple copies (5 to Io) of SMRV proviral sequences in the DNAs of its species of origin. In contrast, a maximum of 3o % hybridization was obtained with DNA of SMRV-infected A2o4 cells. This lower extent of hybridization was apparently due to the low number of proviral sequences present in the DNA of an in vitro infected cell. This resulted in an insufficient DNA/RNA and a low final extent of hybridization. Thus, the hybridization reaction (Cot~ = I5OO mol × s/l) indicates that SMRV proviral sequences are present in I to 2 copies per SMRV-infected A2o4 cell. The presence of multiple copies of virus information in celluIar DNA has been suggested as a criterion to identify the species of origin of an endogenous mammalian retrovirus (Benveniste & Todaro, I974) . While this work was in progress, an independent study was published demonstrating the presence of SMRV proviral sequences in the DNA of various squirrel monkey tissues (Colcher et al. i977 ). However, this study indicated that Cot½ values were identical (Cot~ --55o tool × s/l) for all tissues yielding a constant final extent of hybridization (,~ 65 %). The reason for the variations in Cot~ values between the two studies is unclear although our results and those of Colcher et al. (I977) are consistent with the presence of multiple copies of SMRV proviral sequences in Saimiri sciureus DNA. In any event, these results together with the unique antigenic properties previously reported for SMRV (Schochetman et al. I977) demonstrate that it is a new endogenous, vertically transmitted virus of squirrel monkeys and the first isolated from a New World primate. An interesting observation is the lack of hybridization between SMRV RNA sequences and DNA sequences of New World monkeys, even though these monkeys share overlapping habitats in South America. This is in contrast to the distribution of RNA sequences of the endogenous virus of the baboon and Old World monkeys. Multiple copies of baboon endogenous virus sequences have been detected in the cellular DNA of all other Old World monkeys, as well as in African apes (Benveniste & Todaro, I974, t976) . The absence of sequences homologous to SMRV in other New World primates may be indicative of a high degree of divergence among the New World monkeys, or that SMRV was inserted into the germ line of squirrel monkeys after this species diverged from other New World monkeys. A further possibility is that SMRV is not infectious for other New World monkeys. This idea is supported by the reported inability of SMRV to infect cell cultures of New World monkeys, including owl, howler and marmoset (Heberling et al. I977) .
